Inhibition of GLI1 Expression by Targeting the CRD-BP-GLI1 mRNA Interaction Using a Specific Oligonucleotide.
The stabilization of glioma-associated oncogene 1 (GLI1) mRNA by coding region determinant binding protein (CRD-BP) through the Wnt/β-catenin signaling pathway is implicated in the proliferation of colorectal cancer and basal cell carcinoma. Here, we set out to characterize the physical interaction between CRD-BP and GLI1 mRNA so as to find inhibitors for such interaction. Studies using CRD-BP variants with a point mutation in the GXXG motif at each KH domain showed that KH1 and KH2 domain are critical for the binding of GLI1 RNA. The smallest region of GLI1 RNA binding to CRD-BP was mapped to nucleotides (nts) 320-380. A 37-nt S1 RNA sense oligonucleotide, containing two distinct stem-loops present in nts 320-380 of GLI1 RNA, was found to be effective in blocking CRD-BP-GLI1 RNA interaction. Studies using various competitor RNAs with modifications to S1 RNA oligonucleotide further displayed that both the sequences and the structure of the two stem-loops are important for CRD-BP-GLI1 RNA binding. The role of the two-stem-loop motif in influencing CRD-BP-RNA interaction was further investigated in cells. The 2'-O-methyl derivative of the S1 RNA oligonucleotide significantly decreased GLI1, c-myc, and CD44 mRNA levels, in a panel of colon and breast cancer cells. The results from this study demonstrate the potential importance of the two-stem-loop motif as a target region for the inhibition of the CRD-BP-GLI1 RNA interaction and Hedgehog signaling pathway. Such results pave the way for the development of novel inhibitors that act by destabilizing the CRD-BP-GLI1 mRNA interaction.